Functional and structural evaluation of the vasculature of skin flaps after ischemia and reperfusion.
Free radicals and other toxic oxygen species play a role in the pathogenesis of ischemic organ damage. The abdominal skin flap has been used as a model to study the effects of superoxide dismutase on the survival of ischemic skin. We have evaluated the evolution of functional and structural injury to the vasculature after ischemic injury in superoxide dismutase-treated and control skin flaps. Ischemia was induced by creating abdominal skin flaps and occluding either the venous or both the venous and arterial blood supplies. Superoxide dismutase was administered immediately after the occlusion was released. At 1 hour of reflow, erythrocyte stasis, platelet deposition, neutrophil adherence, and injury to the endothelium of the large vessels and of the microvasculature were evident. The blood flow in the ischemic skin was only 3 percent of normal. Superoxide dismutase caused no change in the ultrastructure of the vasculature and a marginal decrease in vascular permeability in the ischemic skin at 1 hour of reflow. Increased fluorescent staining of the skin was evident after 24 hours of reflow in the superoxide dismutase-treated flaps. These findings indicate that injury to vascular endothelium by ischemia and reperfusion plays a role in the evolution of skin necrosis.